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Validation of a Computational Fluid Dynamics (CFD) Code IR
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NASA/Marshall Space Flight Center
Marshall Space Flight Center, AL

Abstract

The ability to accurately and efficiently calculate the flow structure in the base
region of bodies of revolution in supersonic flight is a significant step in CFD code
validation for applications ranging from base heating for rockets to drag for
protectives.

The FDNS code is used to compute such a flow and the results are compared to
benchmark quality experimental data. Flowfield calculations are presented for a

cylindrical afterbody at M = 2.46 and angle of attack a = 0. Grid independent
solutions are compared to mean velocity profiles in the separated wake area and
downstream of the reattachment point. Additionally, quantities such as turbulent
kinetic energy and shear layer growth rates are compared to the data. Finally, the
computed base pressures are compared to the measured values. An effort is
made to elucidate the role of turbulence models in the flowfield predictions. The
level of turbulent eddy viscosity, and its origin, are used to contrast the various
turbulence models and compare the results to the experimental data.
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